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diq not evident ~rodes to CITY sandstone 
V f sod, well grdd, r d  pins to f j ,  porous )dSl I t 

;Ill7 WIN Sme os ohve - Si Ity S d t o n e  insteod of Cloyey he 
iron stoinirq 
>sox surd 

;PHOSTM Goyid 3 110 TR 7/41 Hed size ~ O I ~ S ,  ply 
r ed pins Bedling mt evident, paars, 

ride Sone irm staining >a sord 

t hay to brorrntsh my 15 7 4/11 Slightly 
fri Ab”0g le  Beddiq not evi 2 nt, trace ~lrbonaceous noteriol 

!.NST[HI 

>m cloy 

CltlYSTM Sane as above - 1 in reo of ddt organic Iccrbomceous 
Roterial1 

CLHYSTM Sole as h v e  - COIF dange to light olive gruy 15 Y 6/11, 
farer oqmics 

CtAYSTM Sole os obave - scne blak wrbcnoceous noteriol 
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to md fri i le Sone wrbonam moterial tm silt 
IClOyStGne Wlth tm SI I tl . 
51 silt, >m cloy. 

SILTY SAHISIM Hed darJlr jruy IN 4101.to olive 
Trace c b c e o u s  lonimtims 

gr 15 T 9/11, leinoted Vs Q 14 0 to 3.5 ohII. 
HeII sorted Sh-rdd to sub-myh, qmrtzose kmd 
Vry hrd, well cenented Calcrm with o I& %I reoc- 
ti4 dry 
351( silt - -  

L L LA ccrbmcms lartinatiak old f r tch fill ad 'hord to 

~-~L~]\IllT U.h1Sl[H[ Hd Qrl; gruy IN 4/01 to drk yeenish gray 15 GT 4/11 
/ -7-  Blodc 2 m to 7 RR ihidc siderite lonimticns, fmtired 

and s'l idensided at v r ious  orimtot ions Si It t o  51 
Iroce c r h c e o u s  mteriol, nod hrd, no HCI lcolcoreousl 
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7-7-- 
--/--/- 
7--/--- 
--/--/- 

I 7-7--  
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7-7-- SI idensides to 70 degee orientotim 
--/--/- 
7--/-- - - /- - /- 
7--/-- 
- - /- - /- 
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7--/-- 
--/--/- 
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7--/-- 
20 &gee orientotim, s i l t  to  31 Trae cnrtcmews 
motriol hrd no KI Icolcoreousl reactloris, fresh dry 

7--7- 
~ - /-- /- 
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- - /- - /- no HCI (co~carearj~ reoctians, t'rd d o ~ p  
-/ - 7 - - 

sAy[IsT[M $antstone ond Silty hhtm - ped &d goy IN 4101 to 
dd geentsh 9 ~ y  I5 G 4/11 lominoted md interbedded, 
pFedoB v f g to f g I4 0-3 0 phll, well sorted sub- 
rcmM cpcrtzose surd, we1 I cement4 tmr4 IW) k c ~  (COI- 
crreod reacticns Mi corbaaceasplont lavesmd 
stens Imp, becoping f g , well sort4 Slb-rd, tel I 
cmmted, c o l m  with o weak to aod %I l c o l m l  
reoction ot 103 01' to 103 5', very htr4 dmp 
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c h  Silt Cloystax hssive, silt to 351, pod 
- - /-- /- hrd no HCI RM: im Icolml, fresh drnp 
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7-7-- 
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- -  /- - /- 
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- - /-- /- 
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- - /-- /- 
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-7-7-- 
- - /- - /- 
7-7-- 
--/--/- 
7--/-- 
- -/- - /- 
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- - /- - /- 
7-7--  
- - /- - /- 
7-7--  
- - /- - /- 
7--/-- - - /- - /- 
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roctms ot vcrim 
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creousl rerctim, day 

blod in pr r , slidensides 
mien r otions, sme silt to 201 lrace siderite nodules, 
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. .  . 
/ ' 7  7, 

/ '/. /. 
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SUI WIM Hed h-4 ry IN 4/01 tbssive, troce siderite dies, 

(4 0-3 5 $1 I we1 I sorted, sdmuded, rportzose sord 
Had to very trJrd No HCI Icolcorears1 reocticq dmp 
si It to 35 4 sonet ire gmdiq to Sandy Si I tstm V f g 

SILlr !%dSImE Sme os hve - with SOP c loy  t o  201(, t rm interbedded 
wi th Cloystme, me gales to  SI I tstcne 
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/ / /  

/ / /  

/ / /  

snisiIx(E SIItstm ~ n d  S i l t y  Sdtm - ad d o r ~   ray IN 4/01 to 

i m a s t n g  with dTth Troce cloy, occasiomlly very 
Fossi I iferous with lory cohmews leof inprints od 
plont stem frqments V f g 14 0-3 0 11, nod sort 
sh-rarrded to rotnded ht r tzose so , e1 I cmented, rrd 
to very ha-4 no tCI IcoIcoreousl reoctioq dmp t o d r y  

/ / /  

Si l t s  T one with kpth lonimted, truce s ider i te  nodrles 
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, , I  

/ / /  

> , /  
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/ / /  
I / /  

/ / /  , , ,  
/ / /  
/ / /  

/ / /  
I ,  

/ / /  

/ / /  
/ / /  

/ / /  
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7 / /~ 
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43 lcq fm 0.0 to 15 0'. k t m  Log fm 15.0' to 2ao.o:. 
^ ^  

I 

3 

\ 

I l l 4 0  

.¶ n 0 

/ / /  
? , ,  . . . .  
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/ / . /  
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fled dark y IN 4/01 to ad oy IN Yo1 tminoted, 
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cenmte4 extmly hd, calwrearj with o weal; to sod 
# I  Icalcreousl mt im ,  me ver Ii$t goy IN 8/01 

me CTOS !ir edding. trm siki T e nodules d Iminotim, 
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Hell sorted, pfftzwe sond uell 

;ILTSTM Orrk oy IN 1/01, ho ngeneous lrcce qish or%lO 
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No $1 lcolcoreousl react ions, 6y 

XlTSlM Olive blod I5 r 2111 to  Qrk gm IN 3/01 trm to red ' ,  
do-k soy IN 4101, hyncus )irm v f' to  f g 13 5- 
2 5 pnil sub-mmkd sod Ho-d No KI Icolccreousl 
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decreasi 111th depth I& c(~bbr0Cebus ‘tncl&im, sore 
v f ” $  I3 -3 0 phi1 qurtzose sond, md h r d  to b4 no 
HCI ~CO/I(TRIVSI rmtims, dry to &IT 
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atlXT SlLTSToH Cloyey Si I tstm with sone very si  It intrvols Colrr 
DA D O I ~  vellacish kcun I10 Ill 6 h  with md vellowish 

UhrSlad Pole pll~sh b r o ~ n  110 Ill 6/21 to 1 1  t O I M  
5/21 hunt of silt v m ,  sme mt f ling h R'5T o e stoin- 
ing Pwrly defid f lo t  beddlng [killing I& fm 

L 
/--/- 1 t res 

>%I flnes --/--/- 
7--7-- 
- - /- - /- 
7--/-- 



SUIT UAYSIM Ocrk yellowish brmn (10 YR 4/21 in top 3 in of core with 
sme dorlc yellowish omrge (10 IR 6/51 nott l ing Ife stoin- 
ingl hmfs t o  oltermting loyers d' ole ellwish 
h 110 T 6/21 silty cloys n i t h  do ye1 owish omqe 
110 TR Mbl, red silty loyers )%I fim 

?'7-:hfim s I L T s ~ ~ . b k  yellowish b-M (10 fl4/.?.1 with heovy henotite rid 
im, hi yellonih o r o y  110 !R 6/61 >95X fines 

4 ,  . .'snrr amaB $me os 46 O' to 41 O' intervol, with crr tm >~SI  fines 

---- 
--/--/- K I  7-7-- 

7--/-- 
- - /-- /- 
7-7-- - - /- - /- 

/ /  

/ /  

- - -- , ,  
- - -- 
7-7- 
.- /- - /- 
5--7-' . 

:=zZ --- CUITSTM 

:'SILT1 UA'ISTOB Pole el lar ish trm (10 M16/21 t o  d r k  ye1 lorish trm 
I10 'Ik V2l Hxh less henotite stoining >%I fines 

pwly developed bedding No f e  stoining >%I fines 

7-7- 
--/--/- 
7-7-- ---- --- 

Emish goy I5 IR 4/11 convoluted structlse Possible --- ---- ---- ---- ---_ 

tZ-7-11 

---- --.------.- "r -.?.--.-.---..7-.T:--r - 7 - a - 7 7 - 7 .  .. . .. v . . . . .. . :_. , ; .  , . . . . . . . . . ,.'. 7 
' . I  ... . . _._, . . .. 
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1 1 1  

YII 
"//-- SILTY kANNE Pred dusky ye1 lowish brom 110 YR 2/21 No sly if icrnt 

Fe stoinim Colareous ot 51 6' to 51 85' i e r v  corbm- 7-7- 
--/--/- 
7--7-- 
.- /- - /- 
7-7" - - /-- /- 
7-7-- 
--/--/- 
7'7" - - /- - /- 
7-7-- - - /- - /- 
7--/-- - - /- - /- 
7--/-- - - /- - /- 
7--/-- - - /-- /- 

o ~ w s  in :me zones with troce of corbon tkwghbut All  
fratires on3 S I  idmides op o" to be dri I I ing indrced 
Possible pod developed b&rg lones CI indcrotd 

silt content1 
when by, sti ct: y to sli$tly friob ! Y  e hen wet depending m 

J 

Toto1 Dri I led Depth : 57 0' 
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GEOLOGIC LOG r n N u m k r :  PAGE Rocky Flats: 881 Hillside 

- 
S ? T  

N-Va - 

2mM3mma 

UtbobgiCDuaipth 

TOPSOIL 
0.0 to 20': RUN 

0.0 10 0.T SANDY GRAVELLY CLAY; duskyycUaarLb 
RECOVERED 12/20 

- 1 o f 4  

brown (1OY R 4/2); Tie to wry 00.m gnined sand; 1 to 6 
an gnrck dam; silty poor coning Nbroullded to 
rutuagulr; quartmcq low plasticity medium d e w  moist. 
OoLLuVruM 
0.7 to 12': SANDY GRAVELtY CIAY 
moderate ycuowirh brown (10YRS/4). 

u abovq 

Borrholc/Wcll Id: B300190 
Norlhing (ft): 35074.9 

22315.7 Fasting (ft): 
Ground Surface Elev (ft): 59163 
TOW Depth (ft): 10.0/28.0 
LQggcd4s SPCarpenter/RMSengebush 
Chtcktd By S M  ~ \& 1- 
CheCktdByPM: - 
QABy/D;rtc: JEM 02/08/90 

20 to 4.0': RUN 
RECOVERED lS/Z(Y 

' D r i b g  Compulv: Boyles Bras. 
Drlllu: DVStyles 
H e l m  U * Y  

I)pc: B-57 
Drilling Method: HS Auger/NX Core 
Drilling Fluid: None/Water 
Date StUte& 2/2/90 
Date Complehk 2/7/90 

'ihK: BH 

SILTY SANDY &Y; light brown (SYR5/6); moderate 
yellowish brown (IOYR 5/4); grading to yellwish gray (fl 
7/2); nonstzatified; ycy fine to wry ~ o l l l ~ e  grained sand; 
come 1 to 3 cm m l r ;  poor cortin& subanguw 
quupoce, low to medium plasticity; mlcamut grading to 
caliche in I w r  sone; rtifi; moist to damp 

4.0 to 6 . e  RUN 

QAYEY SANDY SILT; medium dark gray (N 4/0), light 
olive gray (SY 6/1), grading to moderate yellwish brown 
(lOYRS/4), dark yellowish orange (10YR6/6); mottled to 
banded; nonsiratifted; fine tOcome medium grained 
sand; inclusions of claytone; yc'y calcamur; come root 
ha* iron staining loat to medium pIastki4 dense to 
medium dense; damp. 

RECOVERED 2.o/z(Y 

b.0 to 12- 
(VOA'S ONLY) 83001900002 

LO to 3.8': SAMPLE 
(VOA'S ONLY) 830019oo2o4 

D.0 to 6.0': SAMPLE 
83001900006 B30019OOOMD 

1.0 to 6.0': SAMPLE 
YOA'S ONLY) 8300190WO6 
B3001W(#oaD 
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L, 
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GEOLOGIC LOG Rocky Flats: 88 
Bomhole/Well Id: B300190 I 

8.0 to 10.E RUN 
RECOVERED 13/20' 
SEXY CLAYEY ~ANDSIONE: cpme u 

C h F O a C  kM at 9.0 lo 9.4'. 

medium 
(N S/Oh wry light grmy (N 8/0); o h  gray (SY 4/1); 

TOTALAUGERED DEITH - 10.0' 

10.0 to 1U': RUN 
RECOVERED 1 . O P  ROD = 0/2S 
SILTY CLAYEY sAM)SrONE: dark ycllowisb onage 
(IOYR 6/6); mottled with 8.7 and patches dwhite clay 
to Ts em in dinmeter; imyk rhapcr; bloc& indistinct 
beddink nr). fine to fme gmincd sand; vcywcll sorted; 
abundant muscovite graiar; trace u) m e  clay; heavily 
weathered; stiff to hard; damp. 

1 U  to L5.0': RUN 
RECOVERED 25/23 RQD 1.6/25 
125 to 12.9': SILTY C I A Y s T O e  dark ycllowich olange 
(10YR 6/6); blcxly; iron noduler at 125' and 12.9'; 
w e a t h e w  low to medium plasticity; ctifl; damp. 
129 to 13.0 SANDY SILTSTONE; came u 10.0 to UJ'. 
13.0 TO 14.4': SILTY CLAYSTONE; came u W to 129'. 

Naa: 

60  o aw SAMPIE 
(VOA'S ONLY) B3OO19oo6os 

-8.0 €0 9.Y: SAHPD?. 
(VOA'S ONLY) BJo01#)(1810 

10s  to 108': SAMPLE 

GI83oo190105108 
103': 45 de& 10.4': 45 deg.; 
10.6': 45 de& 10.8': 45 
dek;ll.0': 45 de& 
10.0 to 11.0': UMOLOGY 
Weld interpertation changed 
from SANDY SILTYSTONE 
to SILTY QAYEY 
SANDSrONE b.red on grain 
r k  mal* 

w-CAL) 

128': 4S dcg; l3.W 45 dcg.; 
132': 45 dcg. 



GEOLOGIC LOG 

16 

17 

18 

19 

21 

22 

Project Numkr: PAGE 
U)20-330P0020 - 3 d 4  Rocky Flats: 881 Hillside 

- 
ROD 
9k 

57 

14.4 to 14.f: QAYEY SILlSlUNE; ume u 10.0 to 125'; 
interkddcdwithriltydryrtoae; hpluticity. 

14.7 to 15a SANDY S I L " k r e ;  ume u 10.0 to 123'; 
intukdQd with riltynndsca~ 2 to 5 am thick. 

15.0 to 19.E RUN 
RECOVERED 3.6/4.0' ROD 23/4.0' 
15.0 to UA': CLAYEY SILTSIDNE; p.Ls yelkrhb brown 
(10YR6/2); light dive gray(= 5/2h trace p a d  and iron 
coaerrtbq b r t o  medium phdeie rtifl; damp. 
15.6 to ls.8': SANDY a m w  vcy rue g.iacd md; 
lorpl.rticirg; mfs damp. 
15B to 164': CLAYEY SILEXONE; LBW u l5.0 to 15.6'. 
16.4 to 16.8': SANDY SILTSrokre; rand u 15.6 to 15.8': 
up to 5 mm Lminrtiarr ofdtyundstone; very fme to tine 
grpiae& 

16.8 to 17.2': SILTY SANDSIDNE: very fine grain* well 
fortad; muad; quuaoce, * tna dry; Lor to nonplactic; 
noaocmented 
173 to 17.6': SANDY sIL?sII)NE; came u 15.6 to 15.6'; 

17.6 to 18.6': S L l Y  QAYSIDNE; interbedded with 
cillltonc; some clay to m e  und. 

tna to lome clay. 

19.0' to 23.0': RUN 
RECOVERED 4.0/4.V RQD - 29/40 
CLAYSroNE dalf yellwish omgc (10YR 6/6) and 
medium dark p a y  (N 4/0); interlayered beds of siltstone 
0.05' thick as described in 10.0 to 125'; gravel lenses to 
0.17' thick; 0.08' apart; 0.01 to 0.1' in diameter, 
rubrounded to 8 U b m g ~ h q  Clast arc siltstone; one iron 
nodule; very hard; not calarrour. 

PACKERTESP. U.00 to 
ma* 

U3': 45 be&. l5.4': 45 d e g  
lsh': 45 && 

163': 45 dcg; 16.4': 45 dek; 
16.6': 45 beg. 
PA<XERTESE 16.11 to 
22n 

16.8 to 173': SAMPLE 

oIg#)olm2lll73 

17.1': 45 deg; 173': 45 de& 

18.4': 45 de& I 

PACKER TEST: 18112 to 
25.08' 

193': 45 dcg. 

19.4': 45 de& 
19.6'; 45 de& 

\ 

203': 45 deg 

I 

213: 3045 dek; 21.7: 3045 
deg.; 224': 3 M S  deg. 



GEOLOGIC LOG Pmja!t Number: PAOE 
2029-310P0020 4 d 4  - Rocky Flats: 881 Hillside 

190 I 

A 

ia 

I 

ZOD I' 

UOto27.Cr:RUN 
RECOVERED 4.0/4.0' ROD - 32/4# 

27.0 to 28.0': RUN 
O I  RECOVERED l.O/l.O' ROD * O.O/l.O' 

SILTSTONE; Interbedded with silty claystone; 
modcrate yellowirh brown (lOYR5/4); limonite to 10%; 
dart yellowish orange (lOYR 6/6); bloc& broken; iron 
olride nodules to 0.08' thick in 3 zones in 1.0'; moderately 

\-them$ rtiff to hard; damp 

TOTAL BOREMOLE-DEPM - 28.0'. 

25.1': 4S deg. 

253': 45 de& 

25.T 45 dcg. 

t7.0': 45 dek; 272': 45 de&; 
17.4': 4S dcg. 

n.6': 45 de& 27.8': 45 deg.; 
B.0': 45 de& 

I 

c 



Borehak/Wcll Id: B3o0290 
Northing (It): 35031.7 
Basting (ft): 22227.9 
Ground Surface Elev (ft): 5909.4 
Total Depth (ft): 10.0/28.0 
~ g s c d 4 r  SPCarpenter/RMSengebush 
Checked By SM: 

DriUing Corn- Baylw Bros. 
Drill= DVStyles 
Helpu: - h Y  
w w B-57 
Drilling Method: Hs Auger/NX Core 
DdUing Fluid: Nonc/Watu 

JEMarLS 7/10/90 I DateStut#i: 2/5/90 
CtledCed ByPM 
QA By/ Date SPC 03/26/90 

. .  

Date Complctrd: 2/7/90 
Well Typcz BH 

0.0 to 2V RUN 

TOPSOIL 
0.0 to 0.4': GRAVELLY SANDY CLAY. 

RECOVERED l.O/20l 

co- 
0.4 to 1.01' GRAVELLY SANDY CLAY pale bmwa (SYR 

20 to 4.W RUN 
REcovEReD l.l/Z(Y 
SANDY QAY: grayish onnge  (IOYR 7/4); dark pUoPrLh 
brrrwn (lOYR4/2); mottled; aonrtrptificd; fmc to very 
mame grained rand; come 1 to 3 cm gxaveb; come dt; 
scat ted claystone pitea l e g  than 1 cm; poor sortin& 
SUbBngulsC q u a m  medium pla&i& calcarww; very 
stift; damp to dry. 

4.0 to 6.0': RUN 
RECOVERED 1.9/20' 
SILTY SANDY &Y pale b- (5YR S/2); dusky 
yellow (SY 6/4); light olive pay  (SYR S/2); vev m o t t l e  
nonctntiiid, m r k d  clayrlooe; some sand to candy, 
traa  gravels; very cslarcou to a c h e  z o n e  medium 
plasticity, very stifl; damp. 

M d t o i ~ ~  Inrtrumcnt 
BackgmuDdLmk 
HNu: 0.0 
OVA: 2o.o 
4 Mdhp inride BUpG h 
brcathingoDac; on cuttinp 
.ad on am Bt w n d  
u n k n  otberrirc noted below. 
TRIPBIANKSAMPLE 
mum590 
0,o to 1M: SAMPLE 
(VOA'S ONLY) 83002900002 
0.0 to 3.E SAMPLE 

20 to 3.1': SAMPLE 
(VOA'S ONLY) 83002900024 

f 

4.0 to 5.9': SAMPLE! 
(VOA'S ONLY) EuamCom 

4.0 to 75': SAMPLE 
B3olmWw 



PmjcuNumkr: PAOE 
2u29.334FMmo I -  2 o f 4  

GEOLOGIC LOG Rocky Flats: 881 Hillside 
BomholeAVeII id: BW2W 1 

12 - 

13 - 

14 - - 
GROUWDUATER 

~ 1 DEPTH 1 1, DATE 

B 

- 
ROI 
A 

0 

0 

TOTALAUGERED DEP'IW - 10.0' 

10.0 to 10.75': RUN 
RECOVERED 0.75/0.75' RQD - 0.0/0.75' 
CXAYSTONE: brownish gny (PIR 4/1); slightly blocty; 
tome silt; homogclloouc; trace orange iron oxide staining in 
fracturrr; medium plaiticiM hcavilyvestherrd; stiffi damp 
to dry. 
10.75 to 14.0': RUN 
RECOVERED 030/Ur' RQD - O . O / W '  
QAYSTONE: light diw pay (PI 5/2); no stnuturn or 
bedding picas up to 0.17 long m i n d  with smaller c h u n k  
heavilynmtherrd; firm; damp. 
NOTE: drill cuttings only m r r d  

Nas 

6.0 to 75': SAMPLE 
(VOA'S ONLY) EWKBOWB 

(VOA'S ONLY) 83002900810 

102'; vertical I 

10.4'; venial 
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GEOLOGIC LOG 
Borehole/WeU id: - .  
kptb 
(ft) - .  

1s- 

16 - 

17 - 

18 - 

19 - 
I 

I 

21 

GRWNOWATER 
I' 

Pmjca Numki: PAOB: 

2cmxwwm - 3 O l 4  
Rocky Flats: 881 Hillside 

I 

16.0 to 19.R RUN 
RECOVERED W3.0 '  ROD 2.3B.0' 
16.0 to 183': aLn CIAYrnNE: light o h  gay (rr 
5/2); tnec to comc imn oxide dark yellowish orang (IOYR 
6/6); mottled with traa carbon 183 to 185': black (N 
l/O); ha to some sand; wry fme pined. 

183 to 185': SANDY SIL'IsroNE; platy; laminated or 
vamd; blocty fracrurt when broken moderately 
weethered; stiff to bard; damp to dry. 

19.0 to 235': RUN 
RECOVERED 35/45' ROD - 32/45' 
SILTY CIAYsrONE: light olive gray (SY S/2) with trace 
to some iron ofide stain; dark yellowish orange (IOYR 6/6) 
and traa  black (N 1/0) mangame stained, grading to 
cfsycy siltstone; thinly laminated; blocky fractured when 
broken; mddcratclyweathemd; hard to cemented, dry. 

PACKER TJSR 14.95 to 
2125' 

PACKER TEST: 18.b to 
2435' 
1 8 3  10 deg. 

19.9 to 205': SAMPLE 
:GEDTE!UNCAL) 
GTBJo029021- 

21.0'; venial fIaclurc 
mangcnue nodule to 1' in 
diameter 



GEOLOGIC LOG Project N I I ~ ~ C ~  PAOE 
zmW3mum - 4 o f 4  

Rocky Flats: 881 Hillside 
I , 
I 

IithokgiCDacripiaa 

235 to 265': RUN 
RECOVERED 3.QfiO' ROD - 2.8/3.W 

265 to 28.0': RUN 
RECOVERED 15/13 ROD - 13/15' 
S I L n  CLAYSMNE: same .I in 235 to 265'. 

TOTAL BOREHOLE DEPTH - 28.0'. 

I 

262'; 10 deg. 

26.7 lo 27.0': SAMPLE 

GIB3oo29oQ%RnJ 
27.0'; 10 deg. 

(GEOTEQIMCAL) 



GEOLOGIC LOG 

I 
CRaUWDUATER' 

Rocky Flats: 881 Hillside Project Numkr: PAGE: ?.in%- 

- 
RE< 
% 
0 
- 

90 

85 

65 

1 O l L  - 

L i t b o b g i c ~ p t b o  w 

RECOVERED 0.0/20 - 0916 BectgmpadLevcL' 
0.0 to 2(y: RUN Moaitoring lartrument 

H N W  0.0 

All reading inride auger, in 
bmthingnne; on cuttingq 
and on am at background 
u n l m  o t h m L t  noted below. 
TRIPBLANKSAMPLE 

OVA: m.0 

\ TB020791 

Borehole/Well Id: B300390 
Northing (ft): 34990.4' 
Easting (ft): 22134.6 
Ground Surface EIev (It): 5904.6 
Total Depth (ft): l3.0/31.7 
Logged41 SPCarpenter/RMSengebush 
Checked By SM \ - 5  
Chl?CkedByPM 
QA By / Date: JEM 02/14/90 

WlLuvIuM 20 to 2Y: SAmm- 
20 to 3.0': RUN 
RECOVERED 0.9/1.0 

(VOA'S ONLY) Bj003900203 

D r U q  Company BoyIes Bros. 
Driller: DVStyles 
Helper: U d Y  

I)lpe: B-!V 
Drilling Method: HS Auger/NX Core 
Drilling Fluid: None/Water 
Date S W  2/7/90 
Date Complettd: 2/J2/90 
Well 'I)pcz BH 

20 lo 23: GRAVELtY SANDY CIA% p y b h  brown 
(SYR 3D); nonstntified; fine to HIY grained sand; 
pawl# to cobbler; come silt; poor cortin& Nbanguhc 
granite to quamocc; lopl to medium plastidtyl rtifi; damp. 
23 to 29': SANDY SILTY CLAY dark yellowish orange 
(IOYR 6/6), moderate brown (SYR4/4); mottled; 
noncmlified; trace fme to coarse pained sand; poor 

RECOVERED 1.7/20' 
SANDY CIAY modentc b m  (SYR 4/4); yellowish gray 
(SY 7/2); banded; stratified; fie to wry COBISC grained 
sand; come grrrvck; poor sorting subrounded, quartcme, 
claystone incluckma at 3.6 to 43'; calmrrour; Iw to 
medium plastic; still; damp. 

20 to 4 .w SAMPLE 
83003900004 

3.0 to 4.T: SAMPLE 
(VOA'S ONLY) 830039oo3o5 

4.0 lo 63': SAMPLE 
B30M900408 

5.0 to 63': - 5.0 to 7.0': RUN 
RECOVERED 13/ZV 
5.0 to 5.4': CLAY; ycllowirh gray (SY 7/2); light o h  gray 
(SY 5/2); dusky yellow (SY 6/4); mottled: nonstrstified; 
reworked claystonc; calcarwur; stili; damp. 
5.4 to 5.6': CIAYEY SAND; modcrate ycllonirh brown 

(VOA'S ONLY) BMo39ooQso 



GEOLOGIC LOG PmjtctNumba: PAGE ! -334mncJ 2 d L  
I 

- Rocky Flats: 881 Hillside 

medium plutidtl; 

RECOVERED 0.0/1.v 

8.0 to 10.0’: RUN 
RECOVERED 2 O n . O  WOAS ONLY) ~30~3w08io  

10.0 to 105’: SAMPLE 
Center bit NIL No ample  taka 

BEDROCK 
105 to 120’: RUN 
RECOVERED 13/15’ 
SILT” CXAYsrOm light b m  (SYR S/6) moderate 
b- (NR 3/4); olive gray (n 4/1); bloclry( 1 to 3 em 
iron nodulq medium plasticity, v c r y v u t h c d ;  f i ;  
damp. 

12.0 to 13.E RUN 

SILT” CIAY!XoIW3 same as abclvc; olive gray (5Y 411); 
yellowish p a y  (5Y 7/2). 
TOTAL AUGERED DEPTH - 13.0’. 

RECOVERED 1.0/1.0 

4 

13.0 to 145’: RUN 
RECOVERED 0.0/15’ 
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Project Number, -- Rocky Flats: 881 Hillside 
I 

GEOLOGIC LOG 
~ 

PAGE 

. -  3 o f s  

I '  I 

L s -  

- 
16 

17 - 

18 - 

19 - 

m--, 

21 - -- 

22 

REC 
5 

60 

63 

RQD 
5 

52 

47 

143 to 18.T: RUN 
RECOVERED U/42 RQD - 2 2 / 4 2  

18.7 to 22T RUN 
RECOVERED zS/4.V RQD = 1.914.0' 
CIAYSlIlNE: light olive m y  ( f l5 /2)  and dnrk yellowish 
orange (10YR 6/6); some silty to ril% bloclry; haw gravel 
at 21.0 to 21.7, OS to 3 cm in diameter, clacu siltstone; 
subangular to subrounded; loodely compacted with no 
cement; limonite 5 to 10% in day and in nodules to 3 cm in 
diameter; moderately -them& stiff to hard; damp. 

NOOS 

1 6 m  45 dek; Pe oxide nnd 
P-1 

I 

19.0'; 30 dcg. 

19.4'; 10 deg 

21.0'; 30 de&; gravcl and Fe 
nodules 



GEOLOGIC LOG 
- 
RQC 
A 

0 

0 

i 

60 

80 

Pmject Number PAGE 

I =- 1 -  4 o f 2  
Rocky Flats: 881 Hillside 

227 to 25.7: RUN 
REoovEReD OB/3.0' ROD - 0.0/3.0' 

~ ~~ 

211.7 to 2l.T: RUN 
RECOVERED 3/20' RQD - O.O/ZW 
SILw a Y ! X o M ?  same u inle,ml227 to 25.7, with 
traa of iron nodulu; extremely natberrd; rtifc damp. 

27.7 IO 28.P RUN 
RECOVERED 0.60/l.O' RQD = 0.6/1.0' 
CLAYsrONE: light olive gray (N S/2) with a trace of 
dart yellowirb orange (10YR 6/6); bloc@ mottled; 
claptone is OL in 227 to 25.7 t r a a  to some riiq trace of 
iron oxide nodules to 2 cm in diameter; manganese 

\staining; modentc lynathed;  rtirr; damp. 
28.7 to 31.T: RUN w 

RECOVERED 2513.0' ROD - 243.0' 
CLAYSTONE as in 227 to 2S.T. exapt no gravel; thinly 
laminated from 28.7 to 293'; moderately wutherrd; rtifl; 
damp. 

Micro Frachm 

c 



I .  
I .  

! $ '  . .  
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GEOLOGIC LOG 
I 

Project Numkr: PAGE Rocky Flats: 881 Hillside 
2mt33-awXm 

nrrAL BOREHOLE DEPTH - 31.7'. 

- 5 o f 2  

30.4'; 45 de& 

31.1'; 45 de& 

315'; 45 &E krcbed 



GEOLOGIC LOG 

~~ ~~~~ ~~ 

TOPSOIL 
0.0 to 20': RUN 
ReCoVEReD 0.9/20 
SILTY SANDY CLAY: dusky yellowish brown (10YR 2/2); 
noaUntif@ trem pave1 up to 3 an; rubmuaded; 
qumtztxc and calcanmq low plasticity, slight limonite 
Stain: dcpr#nrr flC€k& graSl Md rOoU thrwghouS a f t  to 
rum; dry to damp. 

PMcu Numke PAGE 

2inMWMm - 1 o f z  
Rocky Flats: 881 Hillside 

2.0 to 3.6': RUN 
RECOVERED 1.6/1.6' 
2.0 to 23': SILTY SANDY CLAY as abavc; dark yclluwish 
bmwn (lOYR 4/2); mfI; damp 
25 to 3.6': SILTY CLAY: dark yellowish brown (10YR 
4/2); nonstntified; come sand; tcaa gravel up to 4 cm; 
subangular; quamosc; feldspathic; calearrour; low 
plasticity; calcarwur coatings; vcrystifI; damp. 1 

BoreholeWell Id: 8303390' 
Northing (ft): xl23.2 
Easting (ft): 22405.6 
Ground Surface Elcv (ft): 5916.4 
Total Depth (ft): loa 
~ g g c d  9: RWeed 
Checked By SM: 

QA By / Date JDL07/26/90 
Checked B y P M  

~ _____ ~~ 

3.6 to 55': RUN 
RECOVERED 1.9/1.9' 
SILTY !LWDY CLAY: as abwc; more sand: dry to damp. 

Drilling Company Boyles B r a  
Driller: DVStyl- 
Helper: KParker 
nF B-57 

Drilling Method: HS Auger 
Drilling Fluid: None 
Date Stuted: 7/11/90 

well I)pe: BH/Piezometer 
Date Completed: 7/1/90 

S5 to 8.0': RUN 
RECOVERED 151rS' 
SANDY SILTY M Y :  light o l k  gray (P(RS/2) topale 

Moaitoriagkvaument 
BactIpwodLevcb: 
HNU: 0 2  uniu 
All read- inri auger; in 
bruthing moe; on cuttingr; 
rad on am at bactground 
unlerr aherrire noted below. 
Inside auger. 20 PPM 

TRIPBUNKSAMPLE 
lBU7l190 

HNU: 20 PPM 

a.0 to 0.97- 
(VOA'S ONLY) 83033900002 
BjOUgOOOOtD 

2.0 to 3.6': SAMPLE 
(VOA'S ONLY) BJOJ3900204 

HNu: 25 on mre 

3.0 to 53': SAMPLE 
(CUITlNGS) 3033900006 

mu: 3 on auger 
mu: 12 on core 



I .  

Project Numkr: 

m2Kuawm Rocky Flats: 881 Hillside 
I 

GEOLOGIC LOG PAOR 

- 2 ocz 

7- 

11 - 

12 - 

13 - 

14 !' I - i ,  
x 

BB)RO<X 
8.0 to 1O.E RUN 

SILTY cLAysIy)NE: Qrt yellowish brown (1OY 6/6) and 
light olive b m  (5Y S/6)  baaded; bl- ma to come 
sand; medium plasticity; abundant limonite nnin; trace 
manganese oxide; intermittent caliche; stifc dry to damp. 

RECOVERED 20/2w 

10.0 to 10.8': RUN 
RECOVERED os/os 
S I L n  ~Y~~ .L Jbove; li@t O h  m y  ( f l5 /2)  
yellowish gray (SY 7/2) and moderate yellowish bmwn 
(IOYR S/4); tram fine to medium grained sand. 

TOTAL BOREHOLE DEPIH - 10.8': 

4 

5s to 7.w SAMPLE 
(VOA'S ONLY) V 

0.0 to 7.0': SAMPLE 
B3Q53900008 
BJ0339000a)D 



GEOLOGIC LOG 

QA By / Date JDL 
Comments: Fren 

ProfectNumkr: PAOE - - 1 d 2  
Rocky Flats: 881 Hillside 

07/1 

Bomhoie/Well Id: B303490 
Northing (ft): 351683 
Eating (ft): 224924 
Ground Surfice Elev (ft): 5913.6 
Total Depth (ft): 113 
WWdBy: RWeed 
ChecktdBySM 
Checked By PM: 

I 

37/26/90 I weuxype BH/Piezometer 
h drain geotechnical study. French drain extension. Piemmeter instailed on 
./!a. 

Drilling Corn- Boyles Bras. 
Drtllcc DVStyies 
H e l p c ~  marker 

Drilling Method: HS Auger 
Drilling Fluid: None 
Date Start& 7/11/90 
Date Comoletcck 7/12/90 

Tn= B-57 

REC 
% 
70 
- 

9s 

0 

100 

OOLLUVIUM 
20 to 4.W RUN 
RECOVERED 1.9/2.0' 
2.0 to 2.2': SILTY CLAY light divc b r w  (SY SP); 
nonctntitied; tnce rand and gnvel; medium plasticity; 
calarrow lkcb and coatinlcr; very slim damp to moist. 
22 to 3.9': SLTY CIAY as abaK; moderate olive brawn 
(!iY 4/4); mom stiff; moist. 

~~ ~~ ~~ ~ ~~ ~~ 

4.0 to SJ': RUN 
Center bit run. No sample taken. 

5 5  to 7.2': RUN 
RECOVERED 1.7/1.T 
55 to 63': SANDY SILTY GRAVELLY U A Y :  light olive 

N o r a  

Monitoringlnrrruwnt 

H N W  0.0 unim 
All mdinlp indde auger; in 
b~lhingsooc;~t!UttioIp; 
.ad on ODZC at background 
U n l e r r o t b c r r t #  * aoccdbchnr. 

TRIP BIANKSAMPLE 
TBDnl90 
m 2 5 U  
0.0 to 1.4': SAMPLE 
(VOA'S ONLY) B303490000t 

H N W  26 in auger 

I 

mu: 160 In rugex 
mu: 190 00 oolrc 

H N W  10 00 cuttinga 
20 to 3.p: SAMPLE 
(VOA'S ONLY) B3U34!WZiM 

c 

I 

I .  



12 - 

13 - 

PAGE PmjatNumbcc 

2 o i 2  
Rocky Flats: 881 Hillside 

~ 

I 
- I 

GEOLOGIC LOG 
Boreholc/well Id: B303490 

1 

7 2  to 92’: RUN 
RECOvERED2o/uy 
7 2  to7J’: SILTY CLAY u abovq trcurc g m l  1 t o 2  em; 
mgulu. 

7s to 92’: SILTY CLAYSroNE: tight olive gray (rr S/2); 
BPDRO<X 

slightly bloc& medium plasticity; abundant limonite 
stain: calarrour =inink rtifl; m o d  

9 2  to 112’: RUN 

SILTY CLAYSTONE: iu .boK; dusky yellow (SY 6/4); 
damp to moist. 

RECOVERED ro/zcr 

TOTAL BOREHOLE DEPTH - 112’. 

Nata: 

0.0 to 92’: SAMPLE 
El3034900#18 
BJa34woooBD 

, 



ProfccrNumkr: PAOE I GEOLOGICLOG I RockyFlats:881 Hillside 1 I l d 3  
I ' *' 

I , - -  
Borehole/Well Id. B303590 DriUing CompanF Boylcs B r a  

Easting (ft): 22519.2 Helper: marker 

Total Depth (ft): 17.8 Drilliog Method: 

' Northing (ft): 352129 Drillec DVStyfeS 

Ground S d c e  EIev (ft): 5911.9 Rig ?Lpc B-SI 
HS Auger 

er: RWeed Drilling Fldd. None 
CheckcdBySM &G-Ah Date Started. 7/12/90 
Checked By PM: Date Complettd: 7/12/90 
QA By / Date JDL 07/26/90 well Type: BH/Piezometer 
Commentx French drain geotechnical study. French drab extension. Piezometer installed on 

07/12/90. 

SIT 
- 
kEc 
% 
6s 
- 

60 

0 

0 

87 

~ ~ ~~ 

mlsoIL 
0.0 to 20': RUN 
RECOVERED 13/20 
0.0 to 0.4': SILTY QAY: dusky yclloarirb brown (lOYR 
2/2); noartrrtifiod; bacr raad; knv plasticity; gram md 

0.4 to 13': SILTY QAY: grayish brolvn (SYR 3/2); 
noluurtifitd; come gravel up to 9 cm; rubrounded and 
rubanguhr; trace uod; low plarticity; fm moa; 
calareour cuatingr; f q  damp 

rwq aft; damp 

CoLLUvRlM 
20 to4 .0  RUN 
RECOVERED 12/20' 
SILTY CLAY: as ~ ~ K W C ;  come sand; slight limonite stain; 
ce~enreour nodu1c.q art .  

32 to 3.8': RUN 
RECOVERED 0.0/0.6' 

3.8 to 5.4': RUN 
Center bit NIL No sample taken. 

5.4 to 7.T: RUN 
RECOVERED 2.0I2.3' 

M o a i t o r i 1 1 6 W t  . 

OVA: 0.0 ppm 
All reading hidc auger, in 
brcmthhg ronc; w cuttin& 
lad 011 copc at backpound 
u n k u  ochenhc aoced blow. 
TRIPBLANKSAMPLE 
m m  
0.0 lo 13': SAMPLE 
(VOA'S ONLY) 83035900002 
B3m9ooomD 

B u t l p c u a d ~ h :  

xo to 3.2': SAMPLE 
(VOA'S ONLY) BJoJ59oo2oQ 
B303SW0204D 

5.4 to 7.4': SAMPLE 
B 3 Q 3 5 m  
RIM(pMccnn 

r 

, 



I 

- 
BO1 

Dcpt 
(ft) 

- 
- 

7 -  

. .  

8- 

9 -  

10 - 

11 - 

12 - 

13 - 

14 - 

PmjcclNllmbu: PAGE: 

I I -- - 2 o l 3  
GEOLOGIC LOG ~ Rocky Flats: 881 Hillside 

holeNell Id: B3035!30~ I 

7.7 to 9.E RUN 
RECOVERED 1.onv 

BPDRO<X 
9.7 to 11.7’: RUN 
RecovERED 1snv 
SILTY CLAYSTONE: light olive Ipay (n 5/2); 
nonrtrotifKd to horizontal partin- trace rand; medium 
plarticiry; calamus wins flecks, nodulcq Limonite stain; 
r t i q  moist 

11.7 to 135’: RUN 

SILTY CLAYSTONE: as abovq some fine Laminations; 
abundant limonite stain; damp. 

RECOVERED 0.9/1.8 

135 to lS5’: RUN 
RECOVERED o.o/ro 

7.7 b 9.E SAMPLE 
(VOA’S ONLY) 8#)359o0709 
B3a3swo7om) 

0.0 to 9.E SAMPLB 
B303s9o0709 
B303s.900709D 

9.7 to 1 1 3  SAMPLE 
B#x1s900911 
RW35900911D 

, 

11.7 to 1L6’: SAMPLE 
BJa359012u 
BJa359012UD 



GEOLOGIC LOG 

I 
I 

~ 

PmjectNumkr: PAGE 
2aauMwm Rocky Flats: 881 Hillside 

LSJ to 16.1': RUN 
Ccnter bit NIL No taken 

~~~ 

16.1 to 17.8': RUN 
RECOVERED 1.7/1.7 
SlLTY QAYSTONE as .bOK; tram alarrour vcinr; 
very rtifr. 

'TUTAL BOREHOLE DEPM - 178'. 

16.1 to 17.8': SAMPLE 
83Qu901618 
83Qu901618D 



LitbohgicDerription 

TOPSOIL 

c 

2 0  to 4.0': RUN 

2 0  to u'. GRAVELLY SANDY CLAY: as a-, 
c a l a ~ w  coatinlp 
U to 3s': SILTY (=LAY: olive p y  (fl3/2); 
nonmatilitd; ma to come fine to coarse pined rend; low 
plasticity; calureour VciIIP; fine TOW throughout; very 
rtifC; damp. 

RECOVERED lS/20' 

4.0 to 6.0': RUN 

SANDY SILTY CLAY: as abovc; mork micaceous; 
c a l a ~ u s  veinink 

RECOVERED 20/2w 

i 

4 

0.0 to 1.T: SAMPLE ' 
(VOA'S ONLY) 830#900002 
B3036- 

20 to 3.8': SAMPLE 
(VOA'S ONLY) 83036W0204 
E3036WoZJ4D 

4.0 to 6.E SAMPLE 
(VOA'S ONLY) 830369o0406 

0.0 to 6.0': SAMPLE 
83036900006 
E3036- 



GEOLOGIC LOG 
BoreholeAVell Id: B3 

ProjectNumbm 

I U129-J10P002D Rocky Flats: 881 Hillside PACIB: 

- 2 d j  

1 

8 

9 

10 

11 

12 

13 

I 

Uh&giCDtrription 

6.0 to 8.1': RUN 
RECOVERED 20/21' 
SANDY S l L n  C i A Y  dark yellowish brown (lOYR 4/2) 
gnding to modcrate b r w  (lOYR5/4) OlheRirc u a b .  

8.1 to 10.0': RUN 
RECOVERED 1.9/1.9' 
SILTY SANDY CLAY: M above; modcnte brown (10YR 
5/4); tna pawl 1 to 2 cm; NbrOUaded, damp to moist 

10.0 to 11.9': RUN 
RECOVERED 1.9/1.9' 
SILTY SANDY CLAY Bb 8bovc. 

11.9 to 14.0': RUN 
RECOVERED LO/Ll' 
11.9 to 13.0': SANDY SILTY CLAY as a b .  

4 

13.0 to 13.9': GRAVELLY SANDY SILTY CLAY 
moderate b m  (10YR 5/4); nonstratified; p v e l  to 7 cm; 
rubrounded to rounded; quartrosc; cchiaabc; I cm plasticity; 
c a l c a ~ u r  mtin& moist 

6.0 to 8.W SAMPIE 
(VOA'S ONLY) B311369o0608 

ao ti 9.p: SAMPLB 
(VOA'S ONLY) a3a3awoslO 

10.0 to 11.p: SAMPLE 
(VOA'S ONLY) B3WW1012 

11.9 to 14.R SAMPLE! 
(VOA'S ONLY) B3036W1214 

I 

c 

i 



GEOLOGIC LOG 

lS 

16 

17 

18 

19 

Pmject Numki: PAOE 

M293U)P0020 - 3 d j  
Rocky Flats: 881 Hillside 

*J 22 

14.0 to U.0': RUN 
Center bit NIL No rrmple taka 

lS.0 to 165': RUN 
RECOVERED 0.9/1S': 
SANDY CLAY: u a l m q  modeate brown (lOYR 
5/4) Md tight olive gny (SY S/2); mom &ycy material at 
bue; disturbed by pushing ~KIVCL~ 

165 to 172': RUN 
Center bit NIL No rrmple utea 

r n R O < x  
172 to 188': RUN 
RECOVERED 1.6/1.6' 

a . A Y m m  light Olive gray (N SP) 8nd pale 
olive (IOYR 6/2) 8ad light olive b r r m  (SY 5/6); medium 
p l d c i w  mrboaaaour fmgmcnu; stiff; moist. 

~~ 

18.8 to 20.8': RUN 

SILTY CLAYSTONE as abovc; more cahonaceoun 
fragments; l e p  stiff. 

RECOVERED 20/LO' 

4 

TOTAL BOREHOLE DEPM - 20.8'. 

u.0 to uJ: SAMPLE 
(VOA'S ONLY) 83Q369oU17 

c 

I 



GEOLOGIC LOG 1 Rocky Flats: 881 Hillside ProjectNumkr: PAOE 
2ozp.150940M 1 4 5  

- 
SIT 
9 

8 
13 
27 

23 
34 
62 

- 

BonhoIelWeII Id: m790 
Northing (ft): 350256 
Easting (ft): 22176.8 
Ground Surface Elev (ft): 59133 
Total Depth (ft): 113/32.0 
h z € d  By: RWeed/SPCarpenter 
checked By S M  
Checked By P M  
QA By / D a k  3DL 07/26/90 

TOPSOIL 
0.0 to 20? RUN 
RECOVERED 0.9/20 
SILTY SANDY Q A Y  moderate b r w  (PIR 3/4); 
amswatire come gravel up to 5 cm; rubmunded and 
N b l i & U ~  looU and t h a g h w t ;  fOfc dry 10 damp. 

7 -  

Drilling Company Bayles Brm 
Driller: 
Hdpu: KParkdBO'Cormor 

DrUllng Method: HS Auger/NX Core 
Drilling Fluid: None /Water 
Date Start& 7/16/90 
Date Completed: 7/19/90 
Well "rLpe: BH 

DVStyIes/PBnshLouski 

m B-S7 

COLLUVRIM 
20 to 35': RUN 
RECOVERED 1-5/15' 
20 to 21': SILTY sAM)Y CLAY. as rbovc. 
21 to 35': SILTY CLAY: light olive brown (5Y 5/6) and 
light olm gray (SY 512); nonrtmtified; tract sand, -1; 
medium plsrticicy; calcano~r ICM to 2 cm thick locally 
laminated, wry rtifc damp. 

35 to 5.0': RUN 
RECOVERED 05/15' 
SILTY SANDY U A Y :  dark ycllarkb bmwn (IOYR 4/2); 

rubrounded, low plasticity, dareour  fleck, mots; a f t ;  
d y  to damp. 

lome lpwcl up to 7cm; poorlycorted; q-; 

53 to 6.8': RUN 
RECOVERY 1.0/157 
SANDY CLAY: light olive brrm (SY 5/6) and Pmite 
(N9/0); oonstratified; tram to come rand; trace gravel; 

20 to 35': SAMPLE ' 
(VOA'S ONLY) 83037900204 

0.0 to 35': SAMPLE 
B3a3mmM 

53 to 63'. SAMPLE 
(VOA'S A N D  
GEDEKHNICAL) 
Bm79oam 
53 to 63': LITHOLOGY ' 

F i M  Interpretation change 
from SILTY M Y  to SANDY 
U A Y  baccd 011 pain size 

mu: 2sooacorr; 22oin 
cutting& 0 - 5 in auger 



GEOLOGIC LOG 
Project Numkr: PAGE 

Rocky Flats: 881 Hillside , - 2 d L  
I 

9 

10 

- 
SPT 

10 
2a 
49 

0 

100 

116 

79 

6.8 to 103’: RUN 
Cater bit NIL No vmpk taku~. 

103 to 11.3’: RUN 

SILTY cLAYsK)NE light OW b m  (5YRS/6); blocly, 
traa sand; calar#nn aodukr; Limonite on fractures, 
partingq wry rtifc m o i a  
TOTAL AUGERED DEPTH - 113’. 
RECOVERED l.O/l.Ot 

113 to 132’: SAMPLE 

CLAY yclloprirh gray (SY 7/2); some to trace silt; iron 
staining trace caliche; scattered sand K& iron nodules; 
iron cementing; Calcutour veining claystone piear; 
medium plasticity; cofc moist. 

RECOVERED 2 2 / 1 9  

132 to 16.0’: RUN 
RECOVERED u/w 
CLAY: light olive gray (PI 5/2);  medium gray (M/O); 
come silt; come mane to ve‘y came gxaincd can& 
moderately sorted; rubangular; quartm6.c m a  gravels up 



. -  
i ._ I .  GEOLOGIC LOG 

r 

Proje Numkr: PAGE 

2mJ-3xsom - 3 d 5  Rocky Flats: 881 Hillside 

16.0 to 18.0': RUN 
RECOVERED 1.9/2.0 ROD - 0.9/2.0' 
16.0 to 17.y: CIAY yellowish gray (N 7/2); pale 
ycllowirh bmam (IOYR 6/2); dart yellowish orange (IOYR 
6/6); mottkd; silty, trace g ~ k ;  trace und; m e d  
clayrtonc; iroa staining slight ca1caraUL; medium 
plarcicity; rtifI; moist. 

BH)RO(X 
17.0 to 17.P: SILTY CIAYsrONE d w  ).euOr (SY 6/4); 

siltston+ ifun .ad manganese nrJning; weathe* 
calanour veining medium to low plasticity; soft to rum; 
moist 

18.0 to 21.0': RUN 
RECOVERED 2.8/3.0' RQD - 2.8/3.0' 
SILTY CIAYSI'ONE: came as a h .  

light olive gny (n 5/2); lcnrer d .1 to 2 cm d clam 

21.0 to 22.0': RUN 
RECOVERED 1.0/1.0' ROD - 1.0/1.0' 
SILTY CLAYSTONE came as sbclrrr: moderate yellowish 
brown (lOYR5/4); durkyycllow(5Y 6/4); calcnrwur wins 
to inclusionr 

PA= TEST: 17.0 to 220' 

19.T: 90 deg.; Haled; Fc 



GEOLOGIC LOG 

- 
ROD 
JL 

108 

110 

100 

126 

PxujcctNulakr: PAOE: - - 4 o f 2  
Rocky Flats: 881 Hillside 

210 to 23.2': RUN 
RecOvERED 13/12' ROD - 13/13' 

232 to 27.v RUN 
RECOVERED 42/38' ROD 42/38 
CIAYSMNE: Ught O k  gry (5Y S/2); grayish orange 
( I o n  7/2); Uaiacd dark ~ c u o w b b  m g c  (1OYR 6/6); 
moitled to tun- gmdatkarlly y ~ m c  silt to riltu; 
calcubour nodukr and calicha kasa up to 2 an; 
manganese and iron ruining some iron and alarrour 
cementing medium plastid* soft to fum; mokt  

27.0 to 282': RUN 
RECOVERED 12/12' RQD 12/12' 
SILTY MYSTONE: moderate ycllowkh brown (10YR 
5/4); dusky ycllw (SY 6/4); lenre; mottle& traa very fme 
grained rend; iron and mangncsq medium to lorw 
plasticity; firm; damp to moist. 

282 to 320': RUN 
RECOVERED 43/38' RQD - 43/33' 
CLAYEY SILTSTONE: same u a k  5 to 4 cm lenses of 
clsycy siltstone to silty r a n d s t m e p r y  fine grained rand; 
well sorted; round; q u a m  come clay, imn and 
manganese staining calamw in part; medium to low 
plasticity; soft to firm; moist to damp. 

' 

Notcr 

PACKER m zzo to n.w 

PACKER TEST: 27.0 to 32.0' 

Note: clplnck clayrtone 

282 lo XU? LITHOLOGY 
Field interpretation changed 
from SILTY M Y S T O N E  to 
CLAYEY SILlsTONE based 
on p i n  rizc malysk 
292': 80 de&; Healed; Fe 
29.4': 80 de&; Healed; Fc 



i 

GEOLOGIC LOG ProjedNu- PAGE - - 5 o f 2  
Rocky Flats: 881 Hillside 

33- 

34- 

35- 

36- 

37 - 

3a- - 

8 
x 

TOTAL BOREHOLE DEPIH - 32.0’. 

c 
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C l  Cloy with sae sand 01 ive brom 12 51 4/31 Cloy 185I1 
ond s i l t  I1510 rwtrix lcll supports f i n e  to nd sod od 
f i n e  to course ovel neon sardrnd, meon grovel = Mu- 
1" Subrounded Y o submoulor wove1 commsed o f  ouor tz i te  
ronite, schist Sond i's shh lor to'ongulor by 5f 

frovel, IX $rid, IIX si 11, EX i!"oy 

CH Clo with sme Si It and sme Sod Dork ye1 lowsh brown 
IlOh 4/61 Cloy and silt m t r i x  i s  med to high p l o s t i c i t y  
ICHI, md su orts some sand and troce o f  grovel Grovel 

rounded Sand is ver f i n e  to come, meon-ned , s u b  
is dl grode r , mox dioneter I 1/4", ovg ( 1/2", sub- 

to subrwnded GII IC b e within motrix ond coot ing 

Dry 5[6 Grovel, 15I Sond, 20% Si It, 60X Cloy 

ClAYS1llNE Sondy hyst01-t l ight yel louish brom I2 5Y 6 31 
C l o  stone contoinin very f i n e  to f g sod Porosity (5% f, 

C r L n o t e  cement on 1 th ick zones 13"-4"1 of obmdont 
coliche ore present Slightly to m o d  f r i o b l e  Sond 

c m p s e d  dum of o r tz  with some feldspr, troce mcfic 
minerols md p s i  ! ly bioti te Strongly weothered Col iche 
growth olanj possible re1 ict beddin lominoe lominoe ore 
very th in  and HOV , discontinuous B y 15% Sond, 131 Si It, 
52% Cloy T o p  of I drock 4 7 ft 

l o t o l  Oepth 8 0 f t  
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CLAYSTONE Cloystone Gro ish brown 12 5Y 5/21 to light y e l l o w h  
brom 12 5Y 6/41 Cloy H i t h  trcce of si It, very ION 
a-osity 1(51(10 no cement Not f r i o b l e  Icloyl No 
kddiq structures opporent Fe-oxide stoins along plonor, 
I w o n  l e  f rocture surfoces at 12 6' t o  12 9' and ot 
13 7' 90 14 0' Othenrise, cloystone hos mottled 
o earonce ond is  r e l o t i v e l y  mueathered Troce s i l t ,  ) 951 
c !I oy Top of bedrock 10 0 f t  
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Grovel-Sard mixture uith me Silt and Cloy Uide ro e of 
red 15YR 416, 5yA 5/61, pole brwn 7 I OYR 

ht y e l l ~ w i s h  brom 1lOYR 6/41, ray 1lOYR 6/11 
w i s h  brown IIOYR 4/41 strong 2 r o m  I? 5YR 5/61, 

b 
5/61, reddish brown I f i  5/91, ond others tlojority 

gm-UI 

o f  yoins ore grovel-sized arid ron e to 2" i n  dimeter, 
averaging opprox O 5" t o  b 8" sm ore very fine t o  very 
coorse, meun is med Groding is  well t o  m o d  Groins r o q e  
from mylar to rouded Traces of col iche ore present, 
ioinly i n  the upper portion, with cementing i n  l o w  port ion 
mainly orgilloceous Groins o f  sond ore dontnmtly ua tz ,  

minerals olso present Grovels ore doninont l y  quortzite, 
with weothering granite com nents gneisses, ond schists 
olso No b e d i n g  opprent c y  7&rovel, 216ond, 'Igines 

uith nicos, fe ldsprs ,  and other rock f royents,  m 9 mofic 

0 

V w 1  smple obtained from this intervol 
%O%O gn-m Some os'obove oooogo 

~ I O  stone u i t h  some Silt Groyish broun 12 51 5/21 t o  

brown I2 5Y 6/41 ond 0 1  i v e  ye1 IOU 12 SY 6/61 SI I t  ier zones 
present ot 17 6' to  18 4' and 19 3' to 19 75', h e r e  si l t  
rnoy compose opprox 20% of rock Porosity is  ni I t o  opp-ox 
8% Cement i s  orgilloceous Highly to mod frioble 
Fe-stone nodules present ot 18 4 No bedding opprent,) 
although there i s  on obviws color chmge ot  opprox 20 

r t ton 's  brouns to lower r t ton 's  yellouish 

lig 1 t o l i ve  brown 12 5Y 513 and 2 5Y 5/41 to light ye1 louish 

_ _ _  from broun upper and o p" ive vellou Hoist 5-20 eo S i l t  80-951 Clov 
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;AyDsTM Plq ad 0 75 in yle d' v f g sandstone ad Silty Cloy- 
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lAtlT SILTSTON CI Siltshe lt$t olive goy 15 7 VI) Hith olive 
QOT T 5 14111 Gradatlonol contact with overlying se6 
m t s  No bedding m fmtm, sli$tly 9, sligltly 
frihle, sume wbon +/a Silt ,  (1-411 cloy 

J 

XU lo? 9ox silt, ' JZJ cloy. 



UAXI SILTSIM Colancw C1 Si I tstore 1ellouish grq 15 1 9/11 uith 
(57?11 laim of CI tone OT Silty Clq- 

store Olive 9 ossible fmtd m in TI ttm rf intml he 
lod d l  mted (colcrreasl, pod to sli$tly frioble, 

Sam silt, (I-a cloy 
- - /- - /- 
7-7-- 
- - / - -E  
-7-7-- 
- - /- - /- 
7-7-- 
- - /- - /- 
7--/-- - - /- - /- 
7-7-- 
--/--/- 
7-7-- 
- -/- - /- 
7--/-- 
--/--/- 
7-7-- 
- - / - -E 
7-7-- 

tm SaDe 
(lox 4 >xu silt, +/a cloy 

UArS1I)IE CI tone 01 I V ~  bld 15 T 2/11 HI th olive gay 15 T 9111 
~---- 

SI1  tosodylem s o p e ~  
) cloy 3 ---- ---- ---- 

7--/-- 
- -/- - /- 
7--/-- 

7-7-- 
~ -/- - /- 
7-7-- 
- - /- - /- 
7--/-- 
- -/- - /- 
7-7-- 
--/--/- 
7-7-- - - /- - /- 
7--/-- 
- - /- - /- 
7--/-- 
- - /- - /- 
7-7-- 
- - /- - /- 
7-7-- 
~ -/- - /- 
7-7-- -- /- - /- 
7-7-- 
- - /- - /- 
7--/-- - - /- - /- 
7--/-- - - /- - /- 

--/--/- Sm kA%'jOd 

?-7-: -/--/ SILTSTIN Calm Siltstrne tkd light sroy IN61 Icith s o ~ e  red 
daJ; uy IN41 mttling d lmim Intml mly lm- 
tmt d uith irdicotim d dtstlrbed bedding lpper mtoct 
wth m1co"m sedimts well Hid Upper 0 3' of 
interval less calm old mted th reminder of 
interval hi15 IS d l  cmted md run-fridle f'roch 
~tatdttrolgtart intervot Low mtoct 01% we11 B- 
f id ktm r m w l m  Sedimts 

7-7--  
! - /-- /- 
7--/-- 
- - /- - /- 
/ / /  

/ / /  
/ / /  
/ / /  

7-7--  
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'=I h l  - 2 O'+ yrtzite pebble 
SILTY UATSIOlE Possible I a' Bebod; at 10 2' 

Sil ty  CI 
0 5 in #ti v f g sanbstcne bed lyellouish $15 1 
7Qll Sad pirs uell sorted, sls-mylcr ym 
Oxidized Possible too of be6odr 

Pale yellarish bnrrn 110 TTI bnl, Hith o 

Totol killed th = 12 3' 
NOTE Total lk$ of Costg = 12 3' 

Bottom th d f I I ter Padr = 10 2' 
Trp if bentmite BadtfiII': 10 2' 
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A[Iyy#s 8 kctlogist, lrtd h&, l a n e  H39t Wil Rig Geologist, R I Ibm Barehole filled with bentmite grart d dudmi m 
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- - /-- /- 
7--/-- 
--/--/- 
7-7-- - -/- - /- 
7-7-- 
- - / - -E 
-/--/-- - - /-- /- 
-/-7-- - - /- - /- 
Y-Y-' - - /- - /- 
7-7-- - -/- - /- 
7--/-- 
--/--/- 
7-7-- - -/- - /- 
-/--/-- 
--/--/- 
7-7-- 

- - / - -E  
7--/-- - - /-- /- 
-/-7-- 
- - / - -E  
-/-7-- - - /-- /- 
7-7-- - - /- - /- 
-/-7-- - - /-- /- 
7-7-- - - /-- /- 
7--/-- - - /-- /- 
7--/-- - - /-- /- 
7--/-- 
~ -/- - /- 
7-7-- - - /- - /- 
7--/-- - - /-- /- 
7-7-- - - /-- /- 
7--/-- - - /-- /- 
7--/-- 
- - /- - /- 
7-7-- - - /- - /- 
7--/-- 
~ - /-- /- 
7--/-- 
--/--/- 
7--/-- - - /- - /- 
7--/-- 
--/--/- 
7-7-- 
- - /--/- I  

7--7-- 
- - /-- /- 
-7--7-- 
7 - /- - /-, 
7--/-- 
~ - /- - /- 

++- snri RATSTIN 

-,- -, - 

si Ity bystone Icith trm sand htensive fe  oxide 
~inm~ltzuticn Pole ellowish h 110 VI 6/21, very pole 
orange 110 TR 8/21 adli t olive gcy I5 T 6/11 Icith hemy 

ttroujwt intervol Extensively dis&d fmctv! 
Mirg irdicotd Saae lenses of dimtinaus v f 
str$tm sod IS 

tlres extensive No evidence of SI ickmides bt an 
sistent lleOSlMble fracture le is 30 degrees Core 

Vcries fm 7 I lell cenented to frioble 
111 s"it'y I dDlp vcries midaddy hut becm we wnsistent 

dd yellwish anye 110 %I 6/61 Fe moti ad stoini 

t< d-ogula- to 
scrted Thickest in 9" ervd (0 4') at 50 5' 

belad 701 depth CmbJn VOTles fm m to  iiludt 
uc@ fmyents foirly a m  Possibly soge h mts 
lm or sand, >m SI It, (Ea cloy 
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sa le  cross laimtim lripplesll Tm cthomxm 
O O t ~ l O l  +/-?a and' +/-n Silt' 11-481 cly 

r .  

--- M'lET WTQN Interbedded Cloyey Sandstcne ad Silt Cl stme IM 
7--/-- 

Cloyey sordstlnel 11 t olive sroy 5 T 111 to olive J - - /- - /- 
bid I5 T 2/11 v f Q .  rod to tell sorted SLb- 
r& to SUb-mq~Iw Loijliatim us obove ftindt 
ccrbonocwvj mteriol in lost 0 2' OT intervol 
26% 4 301( Silt, 991( cloy 

center to bottom Ibedding Ik IO to 26 @et31 Trace 

M I  porosity loy 10-30I Beam pore ccrbrmceas frm 
center to bottom foint p ib le  mss bedding ot qmx 
30 degees 

to m crtnmm wterio 7 in bedding loaimtiax Vis- 

191 4 11-61 silt, +/-'dlX C I O ~  
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p"y l5 4111 to 
SILD UATSTM Si Ity Claystone vith trace !id 01 ive 

_- -- 
7-7- 

7--/-* 
- - /-- /- 

- - /-- /- 

7--7-- 

olive block (5 T 2/11 Visuol p i t y  m €11 Sli#tly 
friable, we11 ~minted Miq I Sope m of 
very thinlv Iminated IU n I. slant to m 41 de- 7 

P - - /-- /- greks 2 Soft dimt deFarOtim dr rip 
clasts ~ r e o ~  less silty, me Cloystme ttm ilty 
CI tone Tm cubmxus mteriol in my thin I(h I 
cm seals lm to sme sand in first 0 8' of intml 
fmctm post1 hili inJullced llne high mgle fracture, 

7-7-- 
- - / - - A  
7-7-- - - /-- /- 
7--/-- - - /- - /- 
7--/-- - - /- - /- 
- - /- - /- 
7-7-- - - /- - /- 
7--/-- 
- - /-- /- 
7-7-- 
~ - /- - /- 
7--/-- 
- - /- - /- 
7--/-- 
~ - /-- /- 
7-7-- 
- - /-- /- 
7-7-- 
~ -/- - /- 
7-7-- 
. - /- -/- 
7-7-- - - /-- /- 
7-7-- 
- - /- - /- 
7--7-- 

7-7-*  
- - /-- /- 
- - /-- /- 
-/ - -/ - -,  
- -/- - /- 

O r  

yBT mth s l l r 7 l c  oce lay slidensidesl, sou? m bottom, 
7--7-- opprox 3deg.ees froctutqle7Odeyees 

lm v f g stmd, +/* Silt, +/-MI cloy 

with tme hd 01 IR bid 15 r 2/11 
miye tta$ sope irreg ldistlrted belding 

d$or8lIiion?l m be seen lirpgas fm 
tres bath open an;l healed h h n  at qrox 158 2' has 
slidensides *Henled f'mtwe ot 160 3' lo x I Slcbbed 
QPPMX 161 I' to 161 7' Slob hcs PIW) mtm, trm 
c r b  mteriol I? si It ier zm 1 in 
c o l r ,  vwy le amge 110 A 8121 Truce v g ad 
fmtlre ~- q 6 50 degees cnd % dv Heold fmtw 

- - /- - /- 

7--7-- 

7--/-- i - /- - /- 

PF" 
r 

7--7-- 
- - /- - /- 
-7--/-- 

w degees.- 
+/-SI v f.q d, tl-201 silt, +/-Tjl cloy 
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7-7-- - -,/- - /- 
7-7-- - - /- - /- 
7--/-- 
* - / - - A  
7--/-- 
- - / - -A 
7--/-- 
- - /- - /- 
7-7-- 

7-.7-- 
- - / - - A  

--/--/- 
7-7-- 
- - / - -E  
7-7-- - - /- - /- 

- - /- - /- 

7--/-- 

-_--I-. 

75iw4 +20X silt, 15-8M cloy 

/ /  
-'-I-- < 
7-7- --/--/- 
7-7-- be mive Intewl md friable to  friable, 

uh!slM si Ity hystone with trax !bd 01 ive bld 15 r 2/11 
$me m wntain scat SI It, to si I ty Bedding not 

--/--/- 
7-7-- 
--/--/- 
-7-7-- - - /- - /- 
7--/-- - - /- - /- 
7--/-- 
~ - /- - /- 
7--/-- - - /- - /- 
7-7- -  - - /- - /- 
7-7- -  
--/--/- 
7-7-- - - /- - /- 
7--/-- 
--/--/- 
7-7--  - - /-- /- 
7-7- -  - - /- - /- 
7-7--  - - /- - /- 
7--/-- 
~ -/- - /- 
7--/-- 
~ - /- - /- 
7--/-- - - /- - /- 
7--/-- 
~ - /- - /- 
7--/-- 
- - /- - /- 
7--/-- - - /- - /- 
7--/-- 
- - /- - /- 
7--/-- 
~ - /- - /- 
7--/-- 
. - /- - /.' 
-7--/-- 
- - /- - /- 
7--/-- 
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CI tone 01 ive bld 15 T 2/11 Extensively fmtlred 
wit T sonebreaio Ired fmtueqle%dp 
)%X cloy 
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k mli& in lw interval Grovel ply soded, pred 
qurtztte, pebbles to 2 in !hd ply 5 

gode4 drmgulw to sllb-nnded, pred patz i te ,  rod 
laticit I yll 

1 
h $uwer, l2Kd 4x silt, 4i cloy 

NOME NoRecovery 

UArSTM IGp df Bebock ot b 2' 
[I tone Icith sone Silt old troce krd light olive 
15T'Ull port of intervol, vi? to h t y  ?OH 
15 r 6/91 y e ~ ~ a r i ~ h  or? I o YR 161 ot tut a &  
intrvol  Entire in t rvo l  Mly den Soae frogrnts 
wi th f e  stoind froctwes, a1 I& beds odor fmture f i I- 
ling ut top OT intervol ord in lower port Upr prtirn & 
interval contoins cloy closts lw pian IS bedded 
cloystone Core vories frun frioble to idroted, mod 
fridle cloystone 
Tm OT sand, (101 silt, +/-9ox cloy 
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SILTY ILAISlM Si1 CI stone with tme sgd Pd light olive 15 
1 6  1 5  I HI o tm of darcl yellowish wge 110 f l  i#! fe 
stoining Thin claystane bed, fe stained at  top OF inter- 
VOI Entire intervol extensive1 Men Core friable 
lm of d, +I-m Silt, +I- $k cloy 
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Claystort k e d  o l i v e  groy (5 Y 4/11 H i t h  ro ish oronge 
lllj Y 7/41 tmd hrk yellowish ororge 110 YR 1 1  16 rottliq 
ord cwttng or stoins on frccture su-faces Sone SI icken- 
sides, core irdlroted, slightly frioble ord dmp Nunerous 
frocttm frocllre mgles oppmx 60 deyees md yp~x 
10 decrees 
)55! t l o y  
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!SIN Cloystone with sone Silt tbd obundt ccrbon kcunih 
black 15 !I/ 2111 with sme brownish roy 15 YR 4/11 not- 

lminr or porrly defined beddirg plows, dipping ot vox 
10 deyees Sone Hell koled fructlres possibly apprux ?O 
dym Core inkroted, dightly frioble 

t l N O l l  Ouestiomble, very p~ly defined 
Cloystone Ousky ye1 lowish brow I10 YR 2121 Hol Idle, 
S t  id lhKl He!, SOK CWbon 

---- ---. - - - - ,  WIISlN C1oystoi-t with sone Si l t  tbd obundt crrbon OS 
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APPENDIX B 
OU-2 HYDROGEOLOGIC DATA 

Data used in the OU-2 hydrogeologic evaluation (Section 3.6) are presented in this appendix. 
Appendix B1 is a report of slug testing conducted as part of the 1993 Revised Bedrock Work 
Plan. Appendix B2 contains well installation data for all OU-2 monitoring wells installed during 
Phase I and Phase I1 of the RFI/RI. Groundwater elevation data, collected as part of the site- 
wide groundwater monitoring program, and hydrogeologic data used in the evaluation of the 
UHSU groundwater system are presented in Appendix B3. Groundwater elevation hydrographs 
for OU-2 wells are  presented in Appendix B4. The hydrographs, briefly described at the 
beginning of Appendix B4, are presented in groups of wells based on the lithologic unit in which 
those wells are screened. 
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APPENDIX B1 
ESTIMATION OF HYDRAULIC CONDUCTIVITY BASED 

ON 1993 RBWP SLUG TESTING 

Falling and rising head slug tests were conducted in four bedrock monitoring wells (22093, 
22193, 22293 and 23193) to measure the in situ hydraulic conductivity of the LHSU 
sandstone/siltstone materials. The measured values should be interpreted with caution because 
they represent the hydraulic conductivity of localized areas of the materials surrounding the 
filter pack and screened interval of each well. Three other wells completed in the LHSU for 
the Phase I1 RBWP field investigation were not slug tested because they did not produce 
sufficient water to meet development criteria. Although hydraulic conductivity for these wells 
could not be estimated from test results, the inability of the wells to produce sufficient water 
for development indicates that the geologic materials that they are screened across have low 
permeability. 

The  field procedures used to conduct the slug tests are described in SOP GW.4, Slug Tests. The 
slug test data were analyzed using the graphical methods of Bouwer and Rice (Bouwer and Rice 
1976; Bouwer 1989). The Bouwer and Rice method is appropriate for analyzing falling and 
rising head slug test data for partially or fully penetrating wells in confined or unconfined 
aquifers. 

The Bouwer and Rice method of analysis requires plotting residual head or drawdown versus 
time on a semi-log plot. For falling head analyses, the residual head is the excess head above 
the static water level due to the introduction of the slug into the well. For rising head analyses, 
the drawdown is due to the removal of the slug from the  well. Plots of the data are shown in 
Figures B1-1 to B1-7. Equipment problems prevented data collection during the rising head text 
for well 23193. Therefore, no plot of this test is presented. 

Theoretically, the water level recovery after the initial displacement (i.e., introduction or 
withdrawal of the slug) is a logarithmic function that should plot as a straight line on a semi-log 
plot. The slope of the  straight line is then used to select two values of Y, one at time equals 
zero (Yo)  and one at time t (Y,). In practice, it is common for the semi-log curve to have two 
straight line sections. The first section is steep and will yield values for Yo and Y, that result 
in higher estimates of hydraulic conductivity than the second straight line section. This is 
probably because the first straight line section reflects the presence of the well filter pack and 

(404&1K30-@341-510) (Apx-B.on) (12/03/93 t 2 9 p m )  B1-1 



a developed zone close to the well. The second straight line section, which is less steep, is 
probably more representative of flow from the undisturbed water-bearing zone into the well 
(Bouwer 1989). 

The values Yo and Y,, and the time interval between them (t) are used in the following equation 
to estimate hydraulic conductivity: 

(B1.l) 

radius of the piezometer casing 
natural logarithm function 
effective radial distance over which the residual head is displaced or 
recharge occurs 
radius of the boring 
length of the screened, perforated, or otherwise open section of the 
piezometer or borehole 

i arbitrarily selected time during the test 
residual head or drawdown at start of test (t = 0) 
residual head or drawdown at time t 

For cases where a portion of the water-bearing zone extends below the bottom of the well 
screen (wells 22093 and 22293), the term ln(&/rw) is given by: 

1 In (RjrJ = 
1.1 + A + B In [(H - LJrJ 

In (LJrJ W W  

where: 

L =  
H - - thickness of the saturated aquifer 
A and B are dimensionless parameters that are a function of Le/rw (see Bouwer and 
Rice [ 19761 for a plot of A and B versus Le/rw) 

distance from static water level to the bottom of the well 
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For cases where the well screen fully penetrates the water-bearing zone (wells 22193 and 23193), 
the term In (RJrw) is given by: 

In (RJrJ = 

where: C is a dimensionless parameter that is a function of LJr,,, (see Bouwer and Rice [1976] 
for a plot of C versus LJr,). 

The initial static water level in each of the slug tested wells was above the top of the screened 
section of the wells. The data plots for each of the tests (Figures B1-1 to B1-7) generally show 
a double straight line effect. The hydraulic conductivity estimates for each of the straight line 
sections of the curves provide a range of values for each test. The results of the analyses are 
shown in Table B1-1. The estimated hydraulic conductivity of the LHSU ranges from 2.2 x 10' 
cm/s (well 22093) to 9.7 x lo5 cm/s (well 22193). The lower values are consistent with values 
reported for siltstone (McWhorter and Sunada 1977), the material screened at well 22093. The 
higher values are consistent for fine grained sandstones, the material screened at well 22193. 

.. , . 
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TABLE B1-1 
LHSU SLUG TEST RESULTS 

2.2E-08 
to 

1.2E-05 
to 

7.1E-05 C ~ / S  

7.1E-08 C ~ S  

4.1E-06 
to 

7.6E-06 C ~ S  

No data 

Well Namc 

22093 

22193 

22293 

23 193 

KI (slt,ss) 

Falling Head 

1.1E-07 C ~ S  

4.2E-05 
to 

9.7E-05 c d s  

9.7E-06 
to 

2.0E-05 c d s  

8.6E-07 
to 

2.7E-06 c d s  

K1 (ss, cs slt) 

K1 (slt, ss) 

K1 (ss, cs) 
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TABLE B2 

MONITORING WELL INSTALLATION DATA 
OU-2 HISTORICAL AND PHASE I1 ALLUVIAL AND BEDROCK 

. .  

New 

Site 

Number 

0286 

~. . .. 

state Plane coordinata Concrrrc Well Topof TopofBcdrak S c r a n e d ~  Told Depth 
Paired Work Plan Stratigraphy Pad/Ground Caring WcllCasing Depth Dcpthto Elevation Elevationof- 

Well Site Site ofScreened Hydrostra(igraphic Northing Easting Elcvation(1) S t i w l )  Elevation Dcpth(l) Elcvation(l) toTop(1) Boaan(1) ofTop(l) Bottom(1) DCpth(1) Elevation(1) 
Number NUmber 

None NA Qc UHSU 748797.45 2093925.39 5725.01 1.09 5726.10 7.8 5717.21 3.2 9.0 5721.81 5716.01 13.0. 5712.01 
Inrcrval Unit (A) (A) - (A) (AACP) (A) (ABCP) (A) (ABCP) (ABCP) (A) (A) . .  @ B W  (A) 
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TABLE B2 

MONITORING WELL INSTALLATION DATA 
ou-z HISTORICAL AND PHASE II ALLUVIAL AND BEDROCK 
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TABLE B2 

MONITORING WELL INSTALLATION DATA 
OU-2 HISTORICAL AND PHASE I1 ALLUVIAL AND BEDROCK 

. .. 
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TABLE B2 

MONITORING WELL INSTALLATION DATA 
OU-2 HISTORICAL AND PHASE I1 ALLUVIAL AND BEDROCK 



TABLE B2 

MONITORING WELL INSTALLATION DATA 
OU-2 HISTORICAL AND PHASE I1 ALLUVIAL AND BEDROCK 



.- I;). 
4 .  

New 

Slk 

Number 
22293 

22393 

22593 

23 1 93 

23293 
~ 

TABLE B2 

MONITORING WELL INSTALLATION DATA 
OU-2 HISTORICAL AND PHASE I1 ALLUVIAL AND BEDROCK 

state Plane CcGTdInatm Concrete Well Topof TopofBadrodc smmcd Interval TotQDcpth 
Paucd WOrkPlan swgraphy PadlGround Caslng WeIlCasmg Dcpth Depthto Elcvatlon Elcvatlonof- 

Well site site of Screened Hydrostrahgraphc Northng Eartlng Elevation(l) Stichrp(l) Elcvatlon Dcpth(l) Elcvatlon(1) toTop(l) Bottom(l) ofTop(l) Bonom(l) Dcpth(l) Elcvatlon(l) 
Number 
None W C 4  KI(ss.slts\a) LHSU 748372 56 2086500 94 588150 262 588412 210 586050 670 820 581450 579950 - -  845 579700 

None WC-5a WQ) LHSU 749563 78 2086121 32 5969 30 284  597214 127 595660 1082 1180 586110 585130 1210 584800 

23193 WC-I b Kl(ss, a, sltst) LHSU 750008 I8 2087314 71 5947 60 253 595013 7 0  594060 850 950 586260 585260 9 9 5  584810 

None WC- 1 a fw. a) UHSU 74999939 208731889 594820 226 595046 8 0  594020 6 6 8  7 3 8  588140 5 8 7 4 4 0 - - 7 / 0  587120 

Number lntaval UNt (A) (A) (A) (AACP) (A) (ABCP) (A) (ABCP) (ABCP) (A) (A) (ABCP) (A) 

~ 

None WCda Kl(slts\ a) LHSU 749822 83 2086845 83 595560 242 595802 155  594010 7-19 880 587775 586760.. 895  586610 
- 

Notes : ACP ~ Above Concrete Pad 
BCP - Below Concrete Pad 

Ka - Arapahoc Formatron 

KI - Larme  Formation 
Qc -Colluvium 

LHSU- Lowcr Hydrostaugraphc Uxut 

Wsu- upper Hydrostrstrgraphc UNt 

NA - Not Applicable 
NE ~ Not Encountend 
Q - Claystone 

ss ~ sandstone 

Qrf- Rocky Rats Alluvium 

No 1 ~ Number I Sandstone 

sltst - Siltstone 

Qvf- Valley Fill Alluvium 

wc - W6odwardCIyde 

I Elevations are at the top of che concrete pad for sites h m  1986.1992. all other elevatrons are measured from h s  elevatron Tpical h c k n e u  of the 

concrete pad IS 6 mchcs Elevations for 1993 wells (22093-22393,22593,23193, and 23293) are ground surface clevatlons and not concrctc pad clcva~ans 

All other depths and clevatlons are feet below ground surface for 1993 wells 
2 Wells numbered 20191 through 21 191 are OU-2 Phase I1 Test Wells 

3 Wok Plan Site N u m b  g ~ e n  only for OU-2 Phase I1 l o ~ a t ~ c ~  h t c d  UI the OU-2 All~vlal and Bedrock Work P l m  
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.. .. . . -. . . . . . . . . 
Ka(No.l)&KI(s) [ 12391 I 05391 [ 5941.70 I 5871.67 

KaP4o.ll I 12491 1 05691.11491 15948.35 1 5886.84 

NOTES 

TABLE B3-2 
HYDROGEOLOGIC DATA 

5940.10) NA [ NR I NR I NA ) NR I NR 

. .. 

b ' l N A l  BSB I 34.03 I 5865.25 I NA I 0.25 
5661.47 I NA I 5.92 I 14.91 I 5658.34 I NA 1 279 

ND = Data Not Avulablc Fran RFEDS Databav 
NA = N a  Applicable 
NR = No1 Rccorded 
NE = Not Encountcrcd 
BSB =Wafer k v e l  Below Screen Bman 

=True Elevations 
** = Elevations are defermined by subtracting dephs below'grmd surface from the top of the conuac pad elevation. 

@I = Values in these mlums arc calculated using elevations of bonm of sueen or top of bedrock which are not m e  elevations 
Reponed elevations m thtsc colurrms arc thaefcre an avaage of six inches higher than me elevations 

Values are an average of six inches I u s  than the m e  value. 
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APPENDIX B4 
OU-2 GROUNDWATER ELEVATION HYDROGRAPHS 

Appendix B4 contains groundwater hydrographs for the OU-2 monitoring wells. Each 
hydrograph illustrates: groundwater level elevation measurements plotted versus time from well 
installation through July 1992; and, the bottom of well screen, top of well screen, and bedrock 
elevations for each monitoring well. Groundwater levels which occur below the bottom of the 
well screen are considered stagnant water within the well sump and are not considered to be 
representative of the groundwater elevations in the water-bearing unit. All such measurements 
are graphically illustrated in the hydrographs as points at screen bottom elevation. Groundwater 
level measurements used to construct hydrographs were obtained from the RFEDS database 
and are presented in Appendix B3. Due to the absence of groundwater level measurements in 
the RFEDS database, hydrographs were not constructed for the following monitoring wells: 

B217489 
B217589 
B2 17689 
I3220189 
B303390 
I3303490 
B303590 
B303690 
OB2019 1 
OB2029 1 
OB2049 1 
OB20591 
PW20691 
OB2079 1 
PW20891 
OB2099 1 
OB21091 
OB21191 

46692 
46792 
46892 
22093 
22293 
22 193 
22393 
22593 
23 193 . 
23293 

.- 
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